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Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɜ ɪɚɛɨɬɟ ɩɪɨɛɥɟɦɚ ɩɨɫɜɹɳɟɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɢ ɱɢɫɥɟɧɧɵɦ 

ɷɤɫɩɟɪɢɦɟɧɬɚɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɧɚ ɢɡɭɱɟɧɢɟ ɹɞɟɪɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɪɨɝɨɜɵɯ ɪɟɚɤɰɢɣ 
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɤɟɪɚɦɢɱɟɫɤɨɦ ɨɛɥɭɱɟɧɧɨɦ ɹɞɟɪɧɨɦ ɬɨɩɥɢɜɟ (ɈəɌ) ɫ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɝɥɭɛɢɧ ɜɵɝɨɪɚɧɢɹ. 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 
ɡɚɞɚɱ. ɉɟɪɜɚɹ ɡɚɞɚɱɚ ɫɜɹɡɚɧɚ ɫ ɪɟɝɟɧɟɪɚɰɢɟɣ ɈəɌ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɢ ɜɨɡɜɪɚɳɟɧɢɟɦ ɟɝɨ ɜ əɌɐ 
(ɡɚɦɤɧɭɬɵɣ ɬɨɩɥɢɜɧɵɣ ɰɢɤɥ). ȼɬɨɪɚɹ ɡɚɞɚɱɚ ɨɛɭɫɥɨɜɥɟɧɚ ɪɟɡɤɨ ɜɨɡɪɨɫɲɟɣ ɝɥɭɛɢɧɨɣ ɜɵɝɨɪɚɧɢɹ, 
ɜɩɥɨɬɶ ɞɨ 120 Ɇȼɬ·ɫɭɬ/ɬ, ɤɚɤ ɲɬɚɬɧɨɝɨ ɬɨɩɥɢɜɚ UO2, ɬɚɤ ɢ ɧɨɜɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ 
ɬɨɩɥɢɜ ɞɟɣɫɬɜɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɢ ɪɟɚɤɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ (Ɋɍ) ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ [1]. 

ɍɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɲɬɚɬɧɨɝɨ ɬɨɩɥɢɜɚ, ɚ ɬɚɤ ɠɟ ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɜɢɞɨɜ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɬɨɩɥɢɜɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɬɢɩɚ (Pu,Th)O2, (U,Th)O2, (U,Pu)O2, UC/(U,Pu)C, UN/(U,Pu)N 
ɞɥɹ ɞɟɣɫɬɜɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɢ Ɋɍ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɟɳɟ ɛɨɥɶɲɟ ɨɛɨɫɬɪɢɬ ɩɪɨɛɥɟɦɭ ɨɛɪɚɳɟɧɢɹ ɫ 
ɈəɌ ɢ ɜɵɫɜɨɛɨɠɞɚɸɳɢɦɫɹ ɭɪɚɧɨɦ ɢ ɩɥɭɬɨɧɢɟɦ. ɉɨɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ 
ɩɨɞɯɨɞɨɜ ɩɨ ɨɛɪɚɳɟɧɢɸ ɫ ɬɚɤɢɦ ɬɨɩɥɢɜɨɦ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɪɚɫɱɟɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɧɵɟ ɚɜɬɨɪɚɦɢ ɜ ɪɚɦɤɚɯ ɧɟɫɤɨɥɶɤɢɯ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɤɨɧɬɪɚɤɬɨɜ (Ƚɨɫ. ɤɨɧɬɪɚɤɬɚ ʋ ɉ777, 2010−2012 ɝɝ., ɋɨɝɥɚɲɟɧɢɟ ʋ 
14.B37.21.0473 ɨɬ 3 ɚɜɝɭɫɬɚ 2012 ɝ.) ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɪɚɡɭɦɧɵɣ ɩɪɟɞɟɥ ɜɵɝɨɪɚɧɢɹ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ. Ȼɟɡɞɭɦɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɞɨ ɡɚɹɜɥɟɧɧɵɯ ɜɨ 
ɦɧɨɝɢɯ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ (70−120) Ɇȼɬ·ɫɭɬ/ɬ ɛɭɞɟɬ ɫɨɩɪɹɠɟɧ ɫ ɧɟɩɪɟɨɞɨɥɢɦɵɦɢ ɪɚɞɢɚɰɢɨɧɧɵɦɢ 
ɩɪɨɛɥɟɦɚɦɢ ɧɚ ɫɬɚɞɢɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɟɪɟɞɟɥɚ ɈəɌ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɛɟɡɨɩɚɫɧɨɫɬɢ ɈəɌ ɨɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɫɜɹɡɚɧɚ ɫ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɢ ɪɚɡɪɚɛɨɬɤɨɣ ɪɟɝɥɚɦɟɧɬɨɜ ɢ ɩɪɨɰɟɞɭɪ ɨɛɪɚɳɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɩɟɤɬɪɚɥɶɧɵɯ ɢ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɈəɌ [1, 2]. ȼ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɩɨɪɨɝɨɜɵɦ ɫɨɫɬɨɹɧɢɹɦ ɢ ɩɨɪɨɝɨɜɵɦ ɭɪɨɜɧɹɦ ɧɟɣɬɪɨɧɧɵɯ (,n)-ɪɟɚɤɰɢɣ ɧɚ ɥɟɝɤɢɯ 
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ɹɞɪɚɯ (Ɉ, ɋ ɢ N) ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ (,n)-ɪɟɚɤɰɢɹ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɫɥɨɠɧɢɬɶ ɪɚɞɢɚɰɢɨɧɧɭɸ ɨɛɫɬɚɧɨɜɤɭ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɈəɌ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɫɟɝɨɞɧɹ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɨɥɟɣ ɢɡɥɭɱɟɧɢɹ ɜɛɥɢɡɢ ɈəɌ ɪɚɡɪɚɛɨɬɚɧɵ ɢ 
ɚɬɬɟɫɬɨɜɚɧɵ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɲɬɚɬɧɨɝɨ ɨɤɫɢɞɧɨɝɨ ɬɨɩɥɢɜɚ UO2, ɷɤɫɩɥɭɚɬɢɪɨɜɚɜɲɟɝɨɫɹ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɜɨɞɨ-ɜɨɞɹɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɚɤɬɨɪɨɜ ɧɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɚɯ. ɉɪɢɱɟɦ, 
ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɣɬɪɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɈəɌ ɥɟɠɢɬ ɜ 
ɩɪɟɞɟɥɚɯ (22–26) % ɢ ɬɪɟɛɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ [2]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɟɝɨɞɧɹ ɦɟɬɨɞɢɤ ɢ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɱɟɬɚ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɣɬɪɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɨɜɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜ ɬɪɟɛɭɟɬ 
ɤɚɤ ɦɢɧɢɦɭɦ ɨɛɨɫɧɨɜɚɧɢɹ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɞɨɩɨɥɧɟɧɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ Ɋɍ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɢ ɩɚɪɚɦɟɬɪɵ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɨɞɹɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɹ ɢɡɥɭɱɟɧɢɹ ɈəɌ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɞɢɚɰɢɨɧɧɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜɛɥɢɡɢ 
ɫɢɫɬɟɦ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɱɬɨ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɟɝɨɞɧɹ ɦɟɬɨɞɚɦɢ ɪɚɫɱɟɬɚ. 

Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɚ ɧɨɜɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɹɞɟɪɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɬɨɩɥɢɜɟ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɜɵɞɟɥɢɬɶ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɚɧɚɥɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɧɟɣɬɪɨɧɨɜ, ɜɤɥɸɱɚɹ ɧɟɣɬɪɨɧɧɵɟ ɤɚɧɚɥɵ ɜɛɥɢɡɢ ɩɨɪɨɝɚ ɪɟɚɤɰɢɢ (,n) ɢ ɪɚɧɟɟ ɧɟ ɩɪɢɧɢɦɚɜɲɢɟɫɹ ɜɨ 
ɜɧɢɦɚɧɢɟ ɮɨɬɨɹɞɟɪɧɵɟ ɪɟɡɨɧɚɧɫɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɈəɌ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ 
ɭɱɢɬɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɢ ɦɧɨɝɨɨɛɪɚɡɢɟ ɩɨɪɨɝɨɜɵɯ ɹɜɥɟɧɢɣ ɧɚ ɥɟɝɤɢɯ ɹɞɪɚɯ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ, ɚ ɬɚɤɠɟ ɫɩɟɤɬɪ (,n)-ɪɟɚɤɰɢɣ. 
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ȼɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɩɨ ɤɚɧɚɥɭ ɫɩɨɧɬɚɧɧɨɝɨ ɞɟɥɟɧɢɹ 
Ɉɫɨɛɟɧɧɨɫɬɢ (,n)-ɪɟɚɤɰɢɢ 

Ɉɞɧɚ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ (,n)-ɪɟɚɤɰɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ (,n)-ɧɟɣɬɪɨɧɵ (ɧɟɣɬɪɨɧɵ ɨɬ 
ɪɟɚɤɰɢɢ (,n) ɧɚ ɹɞɪɚɯ O, C, N ɢ ɧɚ ɧɟɤɨɬɨɪɵɯ ɥɟɝɤɢɯ ɹɞɟɪ-ɩɪɨɞɭɤɬɚɯ ɞɟɥɟɧɢɹ, ɜɵɡɵɜɚɟɦɵɟ -
ɱɚɫɬɢɰɚɦɢ Pu, Am ɢ Cm) ɹɜɥɹɸɬɫɹ ɜɚɠɧɨɣ ɢ ɡɧɚɱɢɦɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɈəɌ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɪɟɚɤɬɨɪɚ, ɜɵɝɨɪɚɧɢɹ, ɜɵɞɟɪɠɤɢ ɢ ɧɚɱɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɜɤɥɚɞ (,n)-ɪɟɚɤɰɢɢ 
ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

Ⱦɥɹ ɨɛɥɭɱɟɧɧɨɝɨ UO2 ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɬ (,n)-ɪɟɚɤɰɢɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɚ (18−20) % 
(ɪɟɚɤɬɨɪɵ ɬɢɩɚ ȼȼɗɊ, ɊȻɆɄ), ɞɥɹ ɛɵɫɬɪɵɯ ɚɩɩɚɪɚɬɨɜ (Ȼɇ-600,-800) ɜɤɥɚɞ (,n)-ɪɟɚɤɰɢɢ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ (80−90) %, ɞɥɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ Ɋɍ ɷɬɚ ɰɢɮɪɚ ɛɭɞɟɬ ɜɵɲɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɩɟɤɬɪ (,n)-ɪɟɚɤɰɢɢ ɧɚ ɤɢɫɥɨɪɨɞɟ ɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɭɝɥɟɪɨɞɟ ɫɭɳɟɫɬɜɟɧɧɨ 
«ɠɟɫɬɱɟ» ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɩɟɤɬɪɨɦ ɫɩɨɧɬɚɧɧɨɝɨ ɞɟɥɟɧɢɹ. ɉɨ ɷɬɨɦɭ, ɩɪɢ ɪɚɫɱɟɬɟ ɪɚɞɢɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɈəɌ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɩɟɤɬɪ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɡɚɳɢɬɭ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɬɨɝɨ ɫɩɟɤɬɪɚ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɫɩɟɤɬɪ ɧɟɣɬɪɨɧɨɜ ɡɚɜɢɫɢɬ ɨɬ ɡɚɦɟɞɥɹɸɳɢɯ ɢ ɩɨɝɥɨɳɚɸɳɢɯ ɫɜɨɣɫɬɜ ɫɪɟɞɵ, ɨɬ 
ɭɬɟɱɤɢ ɧɟɣɬɪɨɧɨɜ. ɉɨɷɬɨɦɭ ɫɩɟɤɬɪ ɢɡɥɭɱɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɫɨɟɞɢɧɟɧɢɹ ɛɭɞɟɬ ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ 
ɫɩɟɤɬɪɚ ɪɟɚɥɶɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɪɟɞɵ (ɈəɌ, ɪɚɫɬɜɨɪɵ, ɫɦɟɫɢ, ɫɨɟɞɢɧɟɧɢɹ), ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɦɟɫɢ 
ɚɤɬɢɧɨɢɞɨɜ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɱɢɬɵɜɚɬɶ ɫɩɟɤɬɪ ɢɡɥɭɱɟɧɢɹ ɢ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ ɨ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ. 

ȼɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɜ (,n)-ɪɟɚɤɰɢɢ 
Ɋɚɫɫɦɨɬɪɢɦ ɫɪɟɞɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɟɳɟɫɬɜɚ j ɧɚ ɹɞɪɚɯ ɤɨɬɨɪɨɝɨ ɢɞɟɬ ɪɟɚɤɰɢɹ (,n) ɢ ɜɟɳɟɫɬɜɚ i 

-ɢɡɥɭɱɚɬɟɥɹ (ɚɤɬɢɧɨɢɞɚ), ɧɚ ɹɞɪɚɯ ɤɨɬɨɪɨɝɨ ɷɬɚ ɪɟɚɤɰɢɹ ɧɟɜɨɡɦɨɠɧɚ. 
ȼ ɫɚɦɨɦ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ (,n)-ɪɟɚɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ: 
Į,n Į,n( ) ( )i i iQ E mq E , ɧɟɣɬɪ./ɫ, 

ɝɞɟ mi – ɦɚɫɫɚ -ɚɤɬɢɜɧɨɝɨ ɚɤɬɢɧɨɢɞɚ, ɝ; qi
Į,n(E) – ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ, ɧɟɣɬɪ./(ɫ·ɝ). 

ɉɪɢ ɢɡɨɬɪɨɩɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ -ɱɚɫɬɢɰ ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ 
ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ: 

Į,n
Į,n Į

ɫɨɟɞ

( )
( )

( )

i

j

E
j

i i j

B

E
q E q n dE

f E


   , ɧɟɣɬɪ./(ɫ·ɝ),   (3) 

ɝɞɟ qi
 − ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ -ɢɡɥɭɱɚɬɟɥɹ, ɢɫɩɭɫɤɚɟɦɵɯ i-ɦ ɚɤɬɢɧɨɢɞɨɦ, -ɱɚɫɬɢɰ/(ɫ·ɝ); nj – 

ɤɨɧɰɟɧɬɪɚɰɢɹ j-ɯ ɹɞɟɪ ɜ ɫɨɟɞɢɧɟɧɢɢ, ɫɦ−3; ıj
Į,n – ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɟɱɟɧɢɟ (,n)-
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ɪɟɚɤɰɢɢ, ɫɦ2; f(E)=(−dE/dx) − ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰɵ ɧɚ ɚɬɨɦɚɯ i-ɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, Ɇɷȼ/ɫɦ; E – ɫɪɟɞɧɹɹ ɷɧɟɪɝɢɹ -ɱɚɫɬɢɰ i-ɝɨ ɚɤɬɢɧɨɢɞɚ, Ɇɷȼ; ȼj – ɩɨɪɨɝ (,n)-ɪɟɚɤɰɢɢ, 
Ɇɷȼ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɫɟɱɟɧɢɹ (,n)-ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɨɞɟɥɶɸ, ɭɱɢɬɵɜɚɸɳɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɚ ɹɞɟɪɧɵɯ ɪɟɚɤɰɢɣ ɢ ɦɚɫɫɨɜɨɣ ɬɨɪɦɨɡɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɜ 
ɫɪɟɞɟ) ɨɬ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰ. Ⱥɧɚɥɢɬɢɱɟɫɤɢ ɷɬɚ ɦɨɞɟɥɶ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Į,n 2( )1
( ) ( ) ,ɫɦ ,j

j i j
j

dY E
E f E

N dE
     

ɝɞɟ Nj − ɤɨɧɰɟɧɬɪɚɰɢɹ ɹɞɟɪ ɤɢɫɥɨɪɨɞɚ, ɫɦ−3; Yj(E) – ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɧɚ ɨɞɧɭ -ɱɚɫɬɢɰɭ; 
dYj(E)/dE – ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ Y(E), Ɇɷȼ−1; f(E) = (−dE/dx) − 
ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰɵ ɧɚ ɚɬɨɦɚɯ ɤɢɫɥɨɪɨɞɚ, Ɇɷȼ/ɫɦ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɚ ɧɟɣɬɪɨɧɨɜ Yj(E) ɨɬ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ 
ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɢɥɢ ɫɬɟɩɟɧɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. ȼ ɨɬɫɭɬɫɬɜɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɮɭɧɤɰɢɹ Yj(E), ɚ ɬɚɤɠɟ ɩɟɪɜɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɧɟɺ, ɦɨɝɭɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɵ ɩɭɬɟɦ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɧɚɱɟɧɢɣ ɜɵɯɨɞɚ ɧɟɣɬɪɨɧɨɜ, ɢɦɟɸɳɢɯɫɹ ɜ ɛɢɛɥɢɨɬɟɤɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɹɞɟɪɧɵɯ ɞɚɧɧɵɯ EXFOR. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɢɨɧɢɡɚɰɢɨɧɧɵɯ ɩɨɬɟɪɶ f(E) ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɨ ɦɧɨɝɢɯ ɤɥɚɫɫɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ ɩɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɹɞɟɪɧɨɣ ɮɢɡɢɤɟ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ Ȼɟɬɟ-Ȼɥɨɯɚ ɞɥɹ 
ɢɨɧɢɡɚɰɢɨɧɧɵɯ ɩɨɬɟɪɶ ɬɹɠɟɥɵɯ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɡɚɜɢɫɢɦɨɫɬɶ ɫɟɱɟɧɢɹ ɪɟɚɤɰɢɢ 
ɨɬ ɷɧɟɪɝɢɢ ɱɚɫɬɢɰ ɢ ɡɚɤɨɧ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ ɱɚɫɬɢɰ ɜ ɫɪɟɞɟ. Ɍɨ ɟɫɬɶ ɜɫɟ 
ɪɟɲɟɧɢɟ ɫɜɨɞɢɬɶɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɢɧɬɟɝɪɚɥɚ ɜ ɜɵɪɚɠɟɧɢɢ (3). 

ȼ ɬɚɛɥɢɰɟ 1 ɫɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɚɞɢɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 
ɧɭɤɥɢɞɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɧɟɣɬɪɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ ɤɚɤ ɨɛɥɭɱɟɧɧɵɯ, ɬɚɤ ɢ ɧɟ ɨɛɥɭɱɟɧɧɵɯ ɬɨɩɥɢɜɧɵɯ 
ɤɨɦɩɨɡɢɰɢɣ ɧɚ ɨɫɧɨɜɟ ɭɪɚɧɚ, ɩɥɭɬɨɧɢɹ ɢ ɬɨɪɢɹ. 

 
Ɍɚɛɥɢɰɚ 1. Ɋɚɞɢɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɤɨɬɨɪɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɇɭɤɥɢɞ Ei
, 

Ɇɷȼ 
qi
, 

/ɫ/ɝ 
qi

sf, 
sf/ɫ/ɝ 

Qi
sf, 

ɧ/ɫ/ɝ 
qi
n(MeO2)

/Ȧi, ɧ/ɫ/ɝ 
qi
n(Meɋ)/ 
Ȧi, ɧ/ɫ/ɝ 

qi
n(MeN)/ 
Ȧi , ɧ/ɫ/ɝ 

238Pu 5,49 6,342·1011 1,205·103 2,808·103 1,337·104 9,902·103 9,430·102 

242Cm 6,10 1,226·1014 7,604·106 1,772·107 4,650·106 3,182·106 3,031·105 

244Cm 5,80 2,998·1012 4,107·106 1,109·107 8,483·104 6,031·104 5,740·103 

241Am 5,49 1,271·1011 5,465·10-1 1,640 2,673·103 1,980·103 1,886·102 

252Cf 5,93 1,986·1013 6,141·1011 2,307·1012 6,284·105 4,380·105 4,170·104 

 
ɂɡɜɟɫɬɧɵɣ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɤɚɤɨɣ-ɥɢɛɨ ɬɨɩɥɢɜɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɢɥɢ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 

ɞɟɥɹɳɢɟɫɹ ɧɭɤɥɢɞɵ, ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰɵ 1 ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɨ ɨɰɟɧɢɬɶ ɜɤɥɚɞ 
ɤɚɠɞɨɝɨ ɢɡɨɬɨɩɚ ɜ ɫɭɦɦɚɪɧɨɟ ɧɟɣɬɪɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ. 

ȼɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɢ ɫɩɟɤɬɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɫɥɨɠɧɵɯ ɫɪɟɞ, ɤɚɤ ɭɠɟ ɭɩɨɦɢɧɚɥɨɫɶ, ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɚɤɟɬɨɜ ɩɪɨɝɪɚɦɦ. ɉɪɨɝɪɚɦɦɚ Origen-Arp, 
ɜɯɨɞɹɳɚɹ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ Scale 5/0., ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɨɜɟɪɲɟɧɧɵɯ 
ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɜɵɝɨɪɚɧɢɹ ɢ ɫɩɟɤɬɪɚ ɢɡɥɭɱɟɧɢɹ ɈəɌ. ɇɚ 
ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧ ɫɩɟɤɬɪ ɧɟɣɬɪɨɧɨɜ ɈəɌ ɬɟɩɥɨɜɨɝɨ ɪɟɚɤɬɨɪɚ ɪɚɫɫɱɢɬɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
Origen-Arp. 
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Ɋɢɫɭɧɨɤ 1. ɋɩɟɤɬɪɵ ɧɟɣɬɪɨɧɨɜ ɨɛɥɭɱɟɧɧɨɝɨ ɬɨɩɥɢɜɚ ɬɟɩɥɨɜɨɝɨ ɪɟɚɤɬɨɪɚ 

  
ゑ▲çÜÑ▲ 

1. ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɚ ɧɨɜɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɹɞɟɪɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɬɨɩɥɢɜɟ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɜɵɞɟɥɢɬɶ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɚɧɚɥɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɧɟɣɬɪɨɧɨɜ, ɜɤɥɸɱɚɹ ɧɟɣɬɪɨɧɧɵɟ ɤɚɧɚɥɵ ɜɛɥɢɡɢ ɩɨɪɨɝɚ ɪɟɚɤɰɢɢ (,n) ɢ ɪɚɧɟɟ ɧɟ ɩɪɢɧɢɦɚɜɲɢɟɫɹ ɜɨ 
ɜɧɢɦɚɧɢɟ ɮɨɬɨɹɞɟɪɧɵɟ ɪɟɡɨɧɚɧɫɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɈəɌ. 

2. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɞɨ ɡɚɹɜɥɟɧɧɵɯ ɜɨ ɦɧɨɝɢɯ ɧɚɭɱɧɵɯ 
ɪɚɛɨɬɚɯ (70−120) Ɇȼɬ·ɫɭɬ/ɬ ɛɭɞɟɬ ɫɨɩɪɹɠɟɧɨ ɫ ɧɟɩɪɟɨɞɨɥɢɦɵɦɢ ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɧɚ 
ɫɬɚɞɢɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɟɪɟɞɟɥɚ ɈəɌ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

1 Ȼɟɞɟɧɤɨ ɋ.ȼ. Ɉɫɨɛɟɧɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɨɛɥɭɱɟɧɧɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ. 
ɇɟɣɬɪɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɛɥɭɱɟɧɧɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ. - Saarbrucken : LAP LAMBERT Academic 
Publishing GmbH & Co. KG, 2012 - 124 c. 

2 ɒɚɦɚɧɢɧ ɂ.ȼ., Ȼɭɥɚɧɟɧɤɨ ȼ.ɂ., Ȼɟɞɟɧɤɨ ɋ.ȼ. ɉɨɥɟ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɛɥɭɱɟɧɧɨɝɨ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ // ɂɡɜɟɫɬɢɹ ɜɭɡɨɜ. əɞɟɪɧɚɹ ɷɧɟɪɝɟɬɢɤɚ. – 2010. – 
ʋ 2. – ɋ. 97–103. 
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ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: ɤ.ɯ.ɧ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ȻɂɈɏ ɂɎȼɌ ɇɂɌɉɍ, ɒɬɪɵɤɨɜɚ ȼ.ȼ. 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɝɢɞɪɢɥɚɦɢɧɨɜ ɩɭɬɟɦ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɤɫɢɦɨɜ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɷɬɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɝɢɞɪɢɥɚɦɢɧɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɫɭɛɫɬɪɚɬɚɦɢ ɜ ɫɢɧɬɟɡɟ ɛɟɧɡɝɢɞɪɢɥɦɨɱɟɜɢɧ. Ʉɚɤ ɢɡɜɟɫɬɧɨ ɛɟɧɡɝɢɞɪɢɥɦɨɱɟɜɢɧɵ  ɹɜɥɹɸɬɫɹ 
ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɩɪɨɹɜɥɹɸɳɢɦɢ ɜɵɪɚɠɟɧɧɭɸ ɩɪɨɬɢɜɨɫɭɞɨɪɨɠɧɭɸ 
ɚɤɬɢɜɧɨɫɬɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ [1].  ɇɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɚɦɢɧɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɫɨɛɨɝɨ 
ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɪɟɚɤɰɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɚɦɢɧɢɪɨɜɚɧɢɹ ɩɨ Ʌɟɣɤɚɪɬɭ-ȼɚɥɥɚɯɭ.  
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